The existence of social ties between co-workers affect many aspects of firm and worker behavior, such as how workers respond to a given set of incentives, the optimal compensation structures for workers at different tiers of the firm hierarchy, and the optimal organizational design for the firm. This paper presents evidence on the social capital in one particular firm, as embodied in the friendship ties among its workers. We describe the structure of the friendship network as a whole and present evidence on the determinants of social ties.
Introduction
This paper studies the formation of social capital in a firm -as embodied in the network of friendship ties between its workers. The idea that human relations affect performance in the workplace has been long recognized [ Moreover, the increasing availability of personnel data has allowed progress to be made in identifying the qualitative importance that social ties between co-workers have on worker behavior On the other hand, such social ties may be to the detriment of the firm if, for example, socially tied co-workers exert peer pressure on each other to enforce norms of low effort [Roy 1952 , Ichino and Maggi 2000, Bandiera et al 2005], workers engage in collusive behavior against the principal [Tirole 1986, Kofman and Lawarree 1993], workers engage in influence activities with managers they are socially tied to [Milgrom 1988 ], or managers display favoritism towards workers they are socially connected to [Prendergast and Topel 1996] . 2 In short, the existence of social ties between workers impacts on nearly all aspects of firm and worker behavior, including how workers can be expected to respond to a given set of incentives, the optimal compensations structures for workers at different tiers of the firm hierarchy, and the optimal organizational design of the firm. Taking account of social capital within the firm may therefore help explain differences in the behavior of workers in the same workplace, as well as differences in the structure and performance of otherwise observationally similar firms. 1 Relatedly, Fehr and Fischbacher [2002] provide an overview of the laboratory evidence on social concerns in workplace environments. 2 Both the positive and negative effects of social connections have been stressed in the organizational behavior and sociology literatures. Examples of such work includes that on the effect of manager-subordinate similarity on subjective outcomes such as performance evaluations, role ambiguity, and job satisfaction [Tsui and O'Reilly 1989, Thomas 1990, Wesolowski and Mossholder 1997] , and on how social networks within the firm influence within firm promotions [Podolny and Baron 1997] .
In this paper, we first analyze the formation of social capital -as embodied in the network of friendship ties among co-workers -in a leading UK farm producer of soft fruit. We then review evidence from a field experiment we conducted on the farm to highlight one particular mechanism through which social capital significantly affects worker performance [Bandiera et al 2006] .
By focusing on social ties within the firm, we build on the previous literature which has emphasized the role that social networks play in enabling individuals to find employment in the first place. In Granovetter's [1974] seminal study, he found the majority of surveyed residents of a Massachusetts town had obtained their jobs through social contacts, a finding confirmed by international comparative evidence [Pellizzari 2004 ]. There is also evidence of the importance of social networks on the demand side of labor markets such that firms use the social networks of their workers to fill vacancies [Fernandez and Weinberg 1997] . Calvo-Armengol and Jackson [2004] develop a model of social networks in labor markets that makes precise implications for social mobility, patterns of unemployment across demographic groups, and the incentives individuals have to participate in the labor force. We also note that another branch of the literature has shown the importance of the CEO or managerial board of firms being socially connected to those outside of the firm such as local politicians and bureaucrats [Mian and Khwaja 2005] .
We use two sources of data for the analysis. The first is a survey we administered to workers to elicit information on their network of friends in the workplace. We first use this to describe the social ties that each worker has to their co-workers, as well as the network of social ties in the firm as a whole. We then present evidence on how friendships form in the workplace. The data allows us to make a distinction between the friendship ties that existed between workers prior to their arrival at the workplace, and those that form in the workplace itself. 3 The final part of the paper briefly review evidence from a field experiment in the firm in which we exogenously changed managers' incentives from fixed wages to performance pay based on the average productivity of managed workers. The field experiment was designed to shed light on the interplay between social ties, managerial incentives, and workers' performance.
The paper is organized into six sections. Section 2 describes our context and data. Section 3 describes the social ties of workers and the network of ties as a whole. Section 4 presents evidence on the formation of friendships. Section 5 reviews evidence on the interplay between social connections between workers and managers, and the compensation scheme of managers. Section 6 concludes with a discussion of the external validity of our findings.
Background Information

Organization of the Workplace
We analyze the formation of social capital in a leading UK farm producer of soft fruit during. Workers are hired from ten Eastern European countries on seasonal contracts and stay between two and six months. To be recruited, individuals must be full-time university students, and have at least one year remaining before graduation. Worker's primary task is to pick fruit, and this takes place over a number of different fields on the farm.
In order to identify any causal effect of social ties on worker's performance, we ideally require there to be underlying factors that drive variation in the social ties that form, but that are plausibly exogenous to worker performance per se. In this specific environment, there exist a number of sources of variation that exogenously restrict the set of social ties that can potentially form. 4 The first such source arises from the variation in worker nationalities -we would not expect two workers that do not share a common language to report forming friendship ties with each other. Workers are hired from a pool of individuals such that they have similar socioeconomic backgrounds and characteristics. Then conditional on workers being able to communicate with each other, we would expect many social ties to form amongst them. The principle that similarity between individuals on their socioeconomic and behavioral characteristics leads them to be more likely to form social ties with each other, is known as the homophyly principle in the sociology literature. Homophyly has been well documented to be a major driving force in the formation of social ties in a wide range of contexts including friendship, marriage, work advice, information transfer, exchange, and co-membership of organizations [McPherson et al 2001] .
A second source of variation stems from the fact that workers arrive to the farm throughout the fruit picking season. This variation is caused by different university term dates in the home countries of workers, and differences in the times when work permits are submitted and issued across individuals. This source of variation implies that workers who have few opportunities to physically interact with each other, are unlikely to form social ties. In addition, upon arrival to the farm, workers attend an induction programme that provides a range of information to workers related to job tasks, health and safety regulations, methods of payment, and local amenities. Hence workers that arrive in close proximity to each other are more likely to attend the same induction program, and therefore are more likely to befriend each other, all else equal.
Third, workers live on the farm site for the entire duration of their stay. They are housed in caravans that accommodate between four and six workers. When workers first arrive, they are allocated to a particular caravan on the basis of -(i) the spaces available in caravans, which varies as workers arrive and depart over the season; (ii) the number of individuals that arrive simultaneously, so that if two workers arrive on a given day they are more likely to be housed in a caravan that has two spare places in it than in another caravan, all else equal; (iii) the physical proximity of caravans to fields that are to be picked. The main fields that fruit is picked from on any given day varies over the season because fruit ripens at different times across the fields.
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These sources of variation -in worker's nationality, time of arrival on the farm, and the physical location of living quarters -drive the formation of social capital in the firm, and yet may plausibly be exogenous to worker's performance conditional on their observables. This feature of the work environment opens up the possibility of empirically identifying the causal effect of social capital on worker and firm performance. Identifying any such causal relationship in other firm settings may not be as straightforward. While in most firms it is also true that the set of social ties that can potentially form is limited, econometric concerns arise from the fact that the process driving the formation of social ties typically also relates to the underlying forces driving worker and firm performance per se. For example, in many firms workers predominantly interact and form ties with others in the same department or within the same tier of the firm hierarchy, say. However the empirical concern is that the process driving the allocation of workers into departments -either due to the worker's ability, motivation, or past performance, or the ability of managers to identify worker's skill sets -is likely to also drive worker and firm performance directly. 6 Finally, one countervailing factor in this work environment that may reduce individual incentives to invest into building social ties with others is that compared to the representative firm, worker's tenure is relatively short, lasting for only one fruit picking season. Hence, any long run benefits of social ties such as the reciprocation of favors or cooperation, may be mitigated. However, the fact the workers live and work together on the farm provides many more opportunities for workers to build social ties with others than in the typical firm. This feature of the workplace also provides workers a variety of mechanisms by which to make non-monetary transfers to each other, which may for example, be used to enforce cooperative norms among them. In Section 3 we present descriptive evidence on some forms of non-monetary transfers that take place between friends in our workplace, and the frequency with which such transfers occur. These transfers include going to the supermarket together, eating together, lending/borrowing money, and talking about problems. Moreover, the fact that individuals return to their university in their home 5 Fruit is planted some years in advance so both the fields to be picked in any given season, and the sequence in which they are to be picked, is determined prior to the arrival of workers. There are only a handful of incidences of workers moving across caravans during the season. 6 To overcome this type of econometric concern, a number of papers have recently exploited natural experiments that lead to the random assignment of peers. For example, Sacerdote [2001] uses such a research strategy to identify the causal effect of peers on student behaviors, and Mas and Moretti [2006] exploit similar methods to identify peer effects on the performance of supermarket cashiers. countries after the picking season, certainly leaves open the possibility of them realizing the long run benefits of social ties formed during their stay on the farm.
Data Sources and Sample Selection
The main source of information we exploit for the analysis is a survey we administered to workers. This provides data on each workers' socioeconomic background, characteristics, work related attitudes, and self-reported social network of friends on the farm. 7 To be precise, interviewees were asked to name up to seven of their friends on the farm. For each named friend, workers report whether the social tie existed prior to the individuals arriving to the workplace -which would be the case if for example the individuals are friends from their home university -or whether the friendship newly formed within the workplace. It is important to make the distinction between these two forms of social capital -pre-existing ties and those that form in the workplace. For example, if the number and types of new ties that individuals form within the workplace are shaped by their pre-existing social ties, and if social ties influence behavior within the firm, then the hiring policies of firms should take account of the pre-existing stocks of social capital newly hired workers bring to the firm.
We focus attention on the 2003 survey data as that relates to the year in which the field experiment we later review is based. However, we also report data from the 2004 survey which contains more precise information on the type and frequency of interactions between socially tied workers. This provides insights into the margins along which workers may provide non-monetary transfers to each other. The patterns of such transfers are important to understand because they may well interact with the explicit monetary incentives provided to workers by the firm.
We have found this to be the case in earlier research using data from the 2002 season [Bandiera et al 2005], when workers were paid according to a relative incentive scheme. Under such an incentive scheme, individual effort imposes a negative externality on co-workers' pay. We provide evidence that workers internalize the externality more when the share of their friends in the group of co-workers is larger. We also find that productivity was affected only when workers were able to monitor each other. This supports the hypothesis that under relative incentives, workers were able to sustain implicit collusive agreements, that potentially involve such non-monetary transfers. The results demonstrate the importance of understanding the interplay between social capital in the firm as embodied in friendship ties, and the design of incentive schemes.
As workers continuously arrive to the farm, the worker survey is administered on three different dates over the peak picking season. The survey is administered in the evening after workers have returned from the fields. We aimed to interview all workers present at the time of the survey. There are three reasons why a worker may not then be interviewed. First, the worker might arrive and depart between survey dates. This form of non-response is not very prevalent given that surveys are administered approximately every five weeks over the peak picking season. In 2003 for example, less than 10% of workers spent 35 or fewer days on the farm. Second, on any given survey date, a worker may be present but refuse to answer the survey. Reassuringly, we note that of the workers asked to respond to the survey, over 90% of them choose to do so. Third, a worker may be present but not respond to the survey because they are not in the living quarters during the evening, when the survey is conducted. This may occur because they are either travelling back from geographically remote fields, or they are engaged in other non-work related activities away from the farm site at the time of the survey.
Some of these types of non-response raise the concern that a non-representative sample of workers may be interviewed. For example, more outgoing or sociable workers may be both more likely to form friendships in the workplace and to be interviewed on any given survey date. This type of sample selection may be especially relevant if we seek to understand the causes and consequences of social capital in the firm.
To address concerns over sample selection, Table A1 presents descriptive evidence on the characteristics of workers that are interviewed and those that are not, for both the 2003 and 2004 surveys. Information available on both sets of workers relate to that contained in personnel records. Two points are of note.
First, those interviewed are similar on observables to those that are not interviewed -in each survey year, the two groups are of similar nationalities, genders, ages, and spend similar amounts of time on the farm. Second, workers are many times more likely to name another surveyed worker as their friend, as they are to name an individual who was not themselves surveyed to be their friend. This is again the case over both survey years. Taken together, this evidence does not suggest interviewed workers are any different to non-interviewed workers in terms of their observable characteristics. 8 Finally, for the later discussion of the field experiment that relates the productivity of workers to their social ties within the firm, we complement the survey data with the firm's personnel 8 The composition of workers changes slightly over the two years -the percentage of each nationality varies although Poles remain the largest single group, slightly fewer women are hired in 2004, and on average, workers stay on the farm for fewer days in 2004. These differences across years are to be expected given that individuals are not hired for two consecutive years, the pool of individuals hired from varies over years, and the scale and types of farm operation vary from one season to the next. For example there are annual changes in the set of fields picked over the peak season, the quantity and types of fruit available, and the demand for labor related to non-picking tasks, such as planting fruit.
records. In particular, these record each worker's nationality, their time of arrival on the farm, the location of their living quarters, and their productivity. Worker productivity, defined throughout as the kilograms of fruit picked by the worker per hour, is recorded on every field and day they pick fruit. For the field experiment we also exploit the fact that the personnel records identify all co-workers and managers present on each field-day, including those that are not interviewed in our survey.
3 The Formation of Social Capital 3.1 Friendship Ties Among Co-workers Table 1a shows the pattern of self-reported friendship ties within the workplace in 2003. There are 879 reported friendships among surveyed workers. As is intuitive, the majority of friendships (57%) are newly formed in the workplace, and pre-existing friendships are more likely to be reciprocal, namely that if worker i names worker j as a friend, worker j also names worker i as a friend. Conditional on being an old (new) friendship, 70% (54%) of friendships are reciprocal. Table 1b shows the proportion of workers that name any given number of friends among their co-workers. The median worker names four other co-workers as their friend, and this rises to five conditional on the worker reporting at least one friendship tie in the firm. However, one in five workers report having no friends among their co-workers, and a similar proportion report seven workers as a friend -the maximum number permitted to be reported. This raises two issues.
First, it may be that some workers, through lack of effort, report having no friends when in truth they do have friends, thus leading to their social network to be underestimated. In relation to this we note that comparing those workers that report no friends in the workplace with those that report at least one, the two groups are of similar nationalities, ages, and spend a similar number of days on the farm in total. There are slight gender differences -13% of men report having no friends, whereas the figure for women is 22%. Most importantly however, among those that name at least one friend, they are, on average, themselves named as a friend by 3.11 other surveyed workers. In contrast, among those that name no friends, they are, on average, themselves only named as a friend by 1.25 other workers. This suggests that such workers are indeed more likely to be socially isolated within the firm. The upper graphs in Figure 1 show separately for those that report having no friends, and those that report having at least one, the histogram of the proportion of such workers that are mentioned by others as a friend.
A second concern is that some workers actually have more than seven friends among co-workers and so their network is underestimated. In relation to this we note that comparing those workers that report seven friends with those that report less than seven, the two groups are of similar nationalities, genders, ages, and spend a similar number of days on the farm in total. Most importantly, among those that name seven friends, they are on average themselves named as a friend by 4.23 other surveyed workers. Among those that name less than seven friends, they are on average themselves only named as a friend by 2.41 others. The lower graphs in Figure 1 show separately for those that report having seven friends , and those that report having at most six, the histogram of the proportion of such workers that are mentioned by others as a friend. Table A2 reports evidence from the 2004 survey on the types and frequency of interactions among workers and their friends in terms of going to the supermarket together, eating together, lending/borrowing money, and talking about problems. This suggests the first reported friend is whom the worker interacts with most frequently along all dimensions, followed by the second reported friend, and so forth. Moreover the first named friend of i is also most likely to themselves report worker i as a friend. Hence although workers may well have more than seven friends in the firm, the strength of the social ties between workers -measured either by the various forms of interaction in Table A2 or the probability the relationship is reciprocal -decreases as they are reported later in the survey.
Reassuringly, the patterns in the data suggest workers do reliably report the number of friends they have in the workplace, and that non-monetary transfers frequently take place between them. The results highlight that the extent to which workers are socially tied to their co-workers varies considerably. While some workers have many social ties to co-workers, others have considerably fewer. For any given number of friendship ties to co-workers, the ratio of newly formed ties to pre-existing ties also varies across workers. On average this ratio is 1.77 although varies from zero to six across all surveyed workers. Finally, at the extreme, some workers are socially isolated within the firm. Of the 300 workers surveyed for example, 24 neither report having no friends nor do any others report them as a friend.
These differences in the number and types of social ties individuals have among their co-workers, and the fact that non-monetary transfers frequently take place between them, can be important sources of variation that explain both the behavior of workers in a given workplace, and also potentially explains differences across firms in their performance. We view collecting information on the social networks within firms as a first stepping stone in a broader research agenda that aims to shed light on how social capital within firms interplays with the organizational features, such as the compensation schemes in place and the nature of tasks carried out in the firm.
Friendship Networks in the Workplace
Having described the unidirectional friendship ties between a given worker i and her co-workers, we now describe the social network of friendship ties in the firm as a whole. To be precise, consider a scenario in which worker i reports j to be her friend, and j herself reports k as her friend. Workers i and k then lie within the same social network, even though they do not have a direct friendship tie between them. Workers i and j are said to be of distance 1 from each other and workers i and k are of distance 2 from each other. Two workers i and j are then defined to be within the same social network if the distance between them, d ij , is finite. Table 2 describes the characteristics of each friendship network with at least two members. Although there are 14 distinct social networks in the firm, we focus our analysis on the dominant network to which the vast majority of workers belong. While the diameter of the network -the largest distance between any two network members -is 19, the average distance between any two workers is 6.65. 10 The network comprises an equal number of men and women, and the probability of any two randomly chosen workers in the network being of the same nationality is 17%. Both figures are close to the statistics in the population of workers as a whole, which is as expected given the majority of workers belong to the network. The remaining statistics describe the network characteristics of the average worker in the network. The degree of a worker is the number of bidirectional friendship ties a worker hasnamely the number of co-workers that either worker i reports as her friend or vice versa. The average worker is socially tied to 4.47 co-workers, corresponding to 2% of those in the network. 11 Finally, we report the local clustering coefficient for workers, which measures how densely interconnected the friends of i are with each other. This is simply the ratio of the actual number of ties that exist between the friends of distance one of worker i, to the maximum number of ties that could have existed among them. This coefficient therefore varies from zero to one and the greater the extent of the interconnections of friends of i, the higher is the measure of local clustering. For workers in this firm, the local clustering coefficient implies a relatively high incidence of interconnectedness -namely the friends of a given worker i are also likely to be friends with each other.
12 9 For this analysis we do not therefore consider workers that are not connected to any co-workers. 10 One of the earliest studies of the properties of large networks, or 'small worlds', is Milgram [1967] , in which a sample of individuals were asked to reach a particular target person by passing a message along a chain of acquaintances, which coined the phrase six degrees of separation. Later studies have found similar results. For reviews of the study of large networks see Kochen [1989] and Jackson and Rogers [2004] . Goyal et al [2006] present evidence on the evolution over time in the network of economists. 11 This figure differs from that in Table 1 because there we reported the number of unidirectional friendship ties that worker i names. In contrast Table 2 describes the social network as a whole using bidirectionally defined friendship ties. 12 The local clustering coefficient, c i , is formally defined as,
, where d i is the degree of Figure 2 provides a graphical representation of the social capital in the firm as embodied in the friendship networks of workers. This shows how newly formed friendships in the workplace overlay pre-existing friendship networks to produce the overall network of friendship ties described in Table 2 . Figure 2 highlights that -(i) there are many more distinct networks of pre-existing friendships than of newly formed friendships; (ii) the size of pre-existing friendship networks are smaller than for newly formed friendships -the largest sized network of old (new) friends is 21 (166); (iii) pre-existing friendship networks are slightly more interconnected, as measured by the local clustering coefficient, than are newly formed friendships.
While the previous evidence highlighted the variation in the local social ties of workers, this subsection highlights that another source of heterogeneous worker behaviors relates to the worker's position within the network. For example, some workers may be considered to be more focal or influential than others. Identifying such workers may be especially important in understanding the effects of role models and peer effects more generally within firms, or to shed light on the optimal worker the firm should target should it require information to be quickly diffused among co-workers. 13 
The Determinants of Friendship Ties in the Workplace
Descriptive Evidence
We now turn to understanding the factors driving the formation of friendships in the workplace. To begin with, Table 3 documents the similarity in characteristics of pairs of workers that are socially tied to each other. The first column reports the unconditional probability that a pair of workers (i, j) in which worker i names worker j as a friend, are the same along a given characteristic. The next columns repeat this exercise for pre-existing and newly formed friendships separately. This helps to shed light on whether the underlying motive for forming friendships is different inside and outside of the workplace. Finally, as a benchmark for comparison, the last column reports the same probability among two randomly chosen workers from the workforce.
The first rows in Table 3 show that in terms of socioeconomic characteristics such as gender, nationality, and age, friends are more similar to each other than are two randomly chosen workers. Pre-existing friends tend to be even more similar to each other, especially in terms of their nationality and age, than are newly formed friendships. In line with the discussion in Section worker i, v i is the actual number of links between the friends of i, and
is the maximum possible number of links between the friends of i at distance one. 13 There is a growing theoretical literature on the strategic behavior of agents within network structures. 2, nationality, time of arrival, and the geographic location in which workers are housed are all significantly more highly correlated within friends than between randomly chosen worker pairs.
The next rows explore how workers' previous employment histories relate to friendship ties. Friends tend to have similar employment histories to each other. For example, they are either both more likely to have had previous paid work before, or to have both not had any previous paid work experience, than two randomly matched workers. However the correlation in this characteristic is not significantly different between pre-existing and newly formed friendships.
An individual attribute that may potentially aid the formation of new friendships in this workplace environment is physical fitness because such workers naturally work at the same speed when picking fruit. While Table 3 shows the correlation in fitness is significantly higher among friends than randomly chosen worker pairs, it is not however significantly different between preexisting and newly formed friendships.
The remaining rows relate to the similarity in work related attitudes among friends. Table  A3 presents the questions and potential answers that workers were asked regarding attitudes over various aspects of work. The first two questions relate to factors that motivate workers to work harder -either through winning a prize, or being promoted. The next two questions relate to peer influences, namely whether the worker would pick faster if they worked next to the fastest pickers, or their friends. The next question relates to the compensation scheme workers prefer to be paid under for fruit picking -a fixed wage, a piece rate, or a group based piece rate. Finally, the last question relates to workers preferred group composition if they were to be paid according to a group piece rate -either a group comprising of their friends, or the fastest pickers.
There is considerable heterogeneity across workers in each of these work related attitudes. The single exception relates to how workers would prefer to be paid, where the majority of workers report preferring a fixed hourly wage as opposed to performance related pay. Table 3 then shows that in terms of attitudes related to worker's motivation, their preferred pay scheme and group composition, friends are more likely to have similar attitudes than randomly chosen workers, although again these differences are not different between pre-existing and newly formed friendships. In contrast, in terms of attitudes over peer influences, the similarity of these attitudes among newly formed friendships are no different than if workers chose their friends at random. Hence although there may well be peer influences of friends on workers behavior, the choice of friends does not appear to itself be driven by attitudes over peer influences themselves.
It is worth noting that these descriptives also shed some light on why homophylic friendships form -this can either be because the costs of meeting similar individuals are low, or because the benefits of forming friendships with similar individuals is high. In this particular setting, the costs of matching with any given worker are relatively similar across all workers. Hence variation in the benefits of any given friendship are more likely to drive the formation of ties. Evidence in support of this hypothesis is provided in the final row of Table 3 where we explore the similarity among friends in terms of the university major being studied in their home country. We note the probability that two friends are studying the same major is significantly higher among pre-existing friends than newly formed friends. Pre-existing friends may simply be more likely to match on this characteristic because the costs of meeting others studying the same major in university are low, rather than any intrinsic complementarities of matching with an individual studying the same subject. Indeed in this workplace, workers do not appear to choose their new friends on the basis of this characteristic.
Econometric Evidence
We now provide evidence on whether each of the unconditional correlations among newly formed friendships reported in Table 3 is robust to conditioning on all the dimensions along which workers may be similar, or whether the same underlying trait is being picked up in each case. To do so we define a dummy variable, l ij , equal to one if worker i names j as a new friend, and zero if worker i does not name j as a friend and nor are i and j pre-existing friends. The sample is such that there is one observation per pair of workers (i, j) where i and j are both surveyed and are not pre-existing friends. There are 226 workers in the final sample and 50,622 pairs of such workers. This is the set of all possible pairs of new friendships that could have formed in the workplace. We then estimate the following logistic regression,
where P r(l ij = 1) is the probability that l ij = 1, Λ(.) is the logistic CDF, and X ij are measures of similarity between i and j. The coefficients are presented as log odds ratios with the z-statistic for the test against the null hypothesis that the odds ratio is equal to one, and standard errors are clustered by worker i. Table 4 presents the results.
To begin with, Column 1 only controls for the set of characteristics that make it more feasible for workers i and j to form ties -whether they are of the same nationality, live on the same site in the farm, and have overlapped in their stays on the farm for at least two weeks. Along each dimension, the odds ratios are significantly greater than one. For example, worker i is 20 times more likely to report worker j as a newly formed friend if they are of the same nationality, than if they are of different nationalities.
Column 2 additionally controls for the other similarities in socioeconomic characteristics discussed in Table 3 . The extent to which workers assortatively match into new friendships along the lines of nationality, living site, and having overlapped on the farm remain robust to the inclusion of these additional controls. The magnitudes of the estimated odds ratios remain relatively stable over the two specifications, suggesting these dimensions are not much correlated to other dimensions along which workers may be similar. Moreover the odds ratios along these dimensions -which restrict the feasible set of workers friendship ties can reasonably be expected to form with -are orders of magnitude larger than for the other characteristics of worker pairs.
The odds ratios along other dimensions of worker similarity show that workers are not more likely to form new friendships with those of the same gender or age. In terms of previous employment histories, new friends are positively matched on whether they have previously had paid employment, and negatively matched on whether they have had previous experience on a farm or not. This latter result is in line with those workers that have no previous experience of this particular work environment choosing to form friendships with those that have such experience, other things equal.
The specification in Column 3 then additionally controls for the work related attitudes of individuals. We see that -(i) workers are positively assortatively matched in terms of the rewards that would motivate them to work hard; (ii) worker attitudes towards the influence of peers does not drive the formation of new friendships; (iii) workers are more likely to form friendships with others that prefer the same compensation scheme.
In both Columns 2 and 3, the odds of forming a new friendships with others that are studying the same university major are significantly smaller than forming a friendship with someone studying another major. This offers further support to the idea that pre-existing friendships are positively matched along this dimension simply because the costs of meeting individuals on the same university major are significantly lower, rather than there being any intrinsic complementarities in matching with such individuals, once other forms of similarity are conditioned on.
To further explore differences between the formation of new and old friendships, in Column 4 we redefine l ij to be equal to one if worker i reports j as a new friend, and equal to zero if worker i reports j as a pre-existing friend. We therefore drop all worker pairs that are neither pre-existing nor new friends from this specification. The results show that relative to pre-existing friends, newly formed friends in the workplace are significantly less likely to be of the same age, studying the same university major, experienced the same employment history, and are significantly more likely to prefer the same compensation scheme. Workers are not more likely to form new friendships with those of the same level of physical fitness, implying that friendships do not form with those they work at the same speed as, other things equal.
Unobserved Worker Heterogeneity
An econometric concern with the specification in (1) is that there may be unobserved heterogeneity across workers that drives the formation of new friendships. For example, some individuals may naturally be more outgoing or sociable and therefore more likely to form new friendships than others. Such unobserved heterogeneity is unlikely to bias estimates of β because whether or not any two workers are similar along a given dimension will be uncorrelated to how sociable or outgoing the reporting worker is. On the other hand, β is more likely to be inconsistently estimated if the unobserved heterogeneity relates to the pre-existing network of friends that worker i has. In this case worker i's incentives to match with others, and whom to match to, may be affected by the characteristics of their existing network. To address this concern we estimate a conditional logit regression where observations are grouped by worker i,
where λ i captures unobserved heterogeneity across workers. This can only be estimated among the subsample of workers that report at least one new friend. In this specification we continue to cluster the standard errors by worker i.
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The result, reported in Column 5 of Table 4 , shows most of the estimates of the odds ratios to be very similar to the baseline estimates in Column 3. The only exception to this is that the odds ratio of the workers studying the same university major is now not significantly different from one.
A similar set of concerns relate to unobserved heterogeneity across the workers being matched to -worker j. For example, other things equal, workers may all be more likely to report being a friend of worker j if j is particularly outgoing, sociable, or has a valuable social network of friends that i wants to be part of. In other words, there may be some individuals that others want to match to more than others. To address such concerns we estimate the following conditional logit regression where observations are grouped by worker j,
λ j captures unobserved heterogeneity across workers being matched to. This can only be estimated for worker j's that are reported to be neither the friend of no other surveyed worked, nor the friend of all surveyed workers. In this specification we cluster standard errors by worker j. Column 6 shows the results to be qualitatively similar to those in the baseline specification in Column 3. Again once heterogeneity across workers is accounted for, the odds ratio of the workers studying the same university major is not significantly different from one. An alternative approach to controlling for heterogeneity across workers is to condition on the observed heterogeneity across workers i and j. For example an older or more experienced worker might be more likely to talk to and befriend others, irrespective of the similarity in their ages. To address this, Column 7 additionally controls for the following characteristics of both i and j -their nationality, living site, arrival date, gender, age, subject being studied, whether they have had paid employment before, worked on a farm before, their self-reported level of physical fitness, and their answer to each of the work related attitude and pay preference questions discussed earlier. Some of these controls are perfect predictors of friendship ties for some workers so the sample drops slightly. Despite the fact that a wide range of observable characteristics of both workers is controlled for, the qualitative results remain similar to those in the baseline specification.
Why Social Capital Matters
We now briefly review recent evidence from Bandiera et al [2006] , on one particular mechanism through which social capital matters for the firm. In 2003 we conducted a field experiment in the firm in which we exogenously changed managers' incentives from fixed wages to performance pay based on the average productivity of managed workers. This was designed to shed light on the interplay between social ties, managerial incentives, and workers' performance. 15 Managers, like workers, are hired on seasonal contracts, and from the same pool of individuals. At the start of the season the firm decides which individuals will be assigned to managerial roles. There are very few instances of workers being promoted to a manager within the season or vice versa. Managers are each assigned a group of around twenty workers, and their logistical tasks include the allocation of workers to rows at the start of the field-day, reallocating workers to new rows once they have finished picking the row they were originally assigned to, and ensuring no bottlenecks form preventing workers from continuing to pick fruit. A key feature of this setting is therefore that managerial effort is complementary to worker effort and can be targeted to individual workers. As workers are paid piece rates, this implies managers can affect a worker's productivity and hence his earnings.
Managers were paid fixed wages in the first half of the season, and then a managerial performance bonus was introduced. The bonus payment was awarded on a field and day if workers' average productivity on the field-day exceeded an exogenously fixed threshold.
Measuring Social Connections
As discussed in Section 2, one problem of using self-reported friendships to measure whether a worker is connected to a manager is that such friendships may be endogenous to how managers have treated the worker in the past. To avoid such concerns, we exploit three plausibly exogenous sources of variation that drive the formation of social ties in this workplace setting.
The first measure defines a worker and manager to be connected if they are of the same nationality. For the second measure, we use the fact that on arrival to the farm, individuals are assigned a consecutive worker number. If two individuals have a worker number within the same ten digit window, we define the two to be socially connected through their arrival cohort. The third measure defines two individuals to be socially connected if they live within five caravan numbers of each other. We then combine the information on social connectivity along these three dimensions as follows. We define c ij = 1 if worker i and manager j are connected along any dimension, and 0 otherwise. If there are M ft managers present on the field-day, the share of managers the worker is connected to on the field-day is,
where the summation in the numerator is over all managers j on field-day ft.
On most field-days there are between 2 and 4 managers and between 40 and 80 workers present. As we do not have information on the exact matching of workers to managers within a field, we interpret (4) as the probability that worker i is connected to his manager on field-day ft. To compare field-days in which worker i is surely not connected to his manager, to field-days in which he is connected with positive probability, we define a dummy variable DC if t , equal to one if C if t > 0, and zero otherwise. Table 5a reports descriptive statistics for the share of managers worker i is linked to on field-day ft, C if t . On average, a worker is socially tied to .433 managers when managers are paid fixed wages. The share is almost identical (.439) when managers are paid performance bonuses. Table  5a decomposes the overall variation in social ties into that arising within and between workers. At least one third of the overall variation in social connections arises from variation within a worker over field-days, and this is true under both managerial incentive schemes. 16 Table 5b then provides evidence on how workers' productivity varies by their social ties to managers on the field-day as measured by the dummy variable DC if t , and the managerial compensation scheme in place. The first column shows that on average, worker productivity is 6.95kg/hr when workers are managed by individuals they are unconnected to, and their managers are paid a fixed wage. Under the same managerial incentive scheme, the productivity of the same workers significantly rises by 1.31kg/hr to 8.27kg/hr when they are managed by individuals they are socially connected to. From a baseline average productivity of 7.93kg/hr across all worker observations when managers are paid a fixed wage, this difference corresponds to a 17% increase in the productivity of the same worker when managed by individuals he is socially connected to, relative to himself when managed by individuals he is not socially connected to.
Evidence
The second column makes the same comparison when managers are paid a performance bonus. On average, the productivity of a worker is no different on field-days when he is socially connected to his managers to field-days when he is socially unconnected to his managers. The unconditional difference-in-difference in workers' productivity by their social connections to managers and across managerial incentive scheme, is 1.20kg/hr, and is significantly different from zero. As workers are paid piece rates, differences in worker productivity by social connectivity to managers and managerial incentive scheme translate into similar differences in worker earnings. 17 These results suggest worker productivity is significantly higher if they are socially connected to their managers, but only when managerial incentives are low powered.
Conclusion
This paper has presented evidence on the social capital in one particular firm, as embodied in the friendship ties among workers. We describe the structure of the friendship network as a whole and present evidence on the determinants of social ties. Having data from one firm naturally raises issues of the external validity of our results.
The firm we study, as any other, has unique features that shape social connections between workers and managers and their effect on productivity. In particular, in this setting managers and workers are of similar ages and backgrounds, they are predominantly young individuals, and they live on the farm site for the entire duration of their stay. All these features increase the likelihood that they form strong social connections with one another. In other settings, social connections might be less likely to form or to be strong enough to affect behavior. On the other hand, the workers in this study are employed on short term seasonal contracts and so long run social ties are less likely to form relative to other firms.
More generally, in other settings we would expect the existence of social ties between workers to impact on aspects of firm and worker behavior, including how workers respond to a given set of incentives, the optimal compensations structures for workers at different tiers of the firm hierarchy, and the optimal organizational design of the firm. Taking account of social capital within the firm may therefore help explain both differences in the behavior of workers in the same workplace environment, as well as differences in the structure and performance of otherwise observationally similar firms.
Integrating social capital into models of the production function of the firm, may help better reconcile empirical observations with the predictions of economic theory. It has been previously noted in the literature that there is greater variation in compensation contracts than can be explained by standard models of contracting [Baker et al 1988] , and that factors such as job design, human resource policies, and participative decision making, all have significant effects on productivity [Ichniowski et al 1997] .
A number of steps have been taken in this direction. For example, Ichnioski et al [2003] develop a model that incorporates an organization's 'connective capital' -defined as the stock of human capital that employees can access through their connections to other workers -as an input into its production function. An important implication of this modelling framework is that by forming connections to each other, workers create positive externalities in the information available to other workers. As workers do not internalize these social returns when forming connections, this provides an underlying justification to why firms are observed investing resources into fostering links between workers, such as team building exercises. Similarly, Akerlof and Kranton [2005] discuss how expanding standard models to incorporate the concept of identity can help us to better understand incentives within firms, and the organization of firms.
While these are the first steps, they highlight the challenges and rewards of a research agenda that brings together work from sociology, psychology, anthropology, and management, into economic theories of the firm. Notes: This information is obtained from the 2003 worker questionnaire in which 300 workers were surveyed. Each worker was asked to list up to seven of their friends in the workplace. A "pre-existing" friend is defined to be an individual that was known before arriving to the workplace, and a "newly formed" friend is defined as a friendship tie that forms at the workplace. A reciprocal friendship is one in which worker i names worker j as a friend and vice versa. Table 1a reports the number of friendship ties reported between workers in the survey. Table 1b reports the proportion of all surveyed workers that report any given number of friends (0 to 7) by friendship type. 
Network Level Statistics Worker Level Statistics
Notes: This information is obtained from the 2003 worker questionnaire in which 300 workers were surveyed, and includes all non-interviewed workers that are named as the friend of at least one interviewed worker. We define two workers that are directly connected to be of distance one to each other. The size of the network is then the number of workers in the network that are linked at some finite distance to each other. The diameter of the network is the longest distance between two workers that exists in a network. Same gender and same nationality refer to the proportion of workers in the network that are of the same gender or nationality. The degree of a worker is the number of friendship links the worker has. The local clustering coefficient measures how densely interconnected the friends of a given worker are to each other. Notes: Exactly half the workers are male. There are 10 nationalities of worker, the largest being Poles who comprise 34% of all workers, followed by Ukrainians (26%) and Bulgarians (12%). Workers are aged between 20 and 25, and they arrive to the workplace between April and August. The median worker arrives in May. There are four sites on the farm in which workers can potentially reside. This is used to build to the 'same living site' variable. Workers were asked to report their physical fitness as compared to the average person of their age on a seven point scale where one corresponds to well above average and seven corresponds to well below average. This is used to build the 'same physical fitness' variable. The work related preference questions are as follows. First, workers were asked if they agree strongly/agree/indifferent/disagree/disagree strongly, with the statements, "I would pick faster if I could win a prize as a result", "I would pick faster if I could be promoted to supervisor", "I would pick faster if I worked next to the fastest pickers", and, "I would pick faster if I worked next to my friends". Second, workers were asked about their preferred pay scheme in the following way -"how would you like to be paid for your work on the farm?" They could provide one of the following answers -(i) a fixed hourly wage; (ii) variable pay, depending on your performance alone; (iii) variable pay, depending on your performance and that of other workers in your group. Third, workers were asked about their preferred group composition in the following way -"if you had to work in a group and your pay were to depend on the performance of everybody in the group, who would you choose to be in your group?" They could provide one of the following answers -(i) my best friends; (ii) the fastest pickers; (iii) it does not matter. Workers can be studying one of 9 types of university major, the most common being agriculture (32%), economics (25%), and engineering/computer science (17%). Notes: *** denotes that the log odds ratio is significantly different from one at 1%, ** at 5%, and * at 10%. In Columns 1 to 4, logit regressions are estimated. In Column 5 (6) a conditional logit regression is estimated where observations are grouped by worker i (j). The dependent variable in Columns 1 to 3, 5, 6, and 7 is a dummy variable equal to one if worker i reports worker j as being a newly formed friend in the workplace, and zero if otherwise and worker j is not a pre-existing friend of worker i. The dependent variable in Column 4 is a dummy variable equal to one if worker i reports worker j as being a newly formed friend in the workplace, and zero if worker i reports worker j as being a pre-existing friend before arriving in the workplace. In Columns 1 to 5, standard errors are clustered by worker i. In Column 6, standard errors are clustered by worker j. In Column 7 we additionally control for each of the characteristics of worker i and j themselves. The "overlapped for at least two weeks on the farm" is derived from the worker i and j's dates of arrival and departure obtained from the firm's personnel records. See Table 3 for definitions of all other controls. Notes: *** denotes significance at 1%, ** at 5%, and * at 10%. All variables are defined at the worker-field-day level. A manager and worker are defined to be resident in the same living area if they live within five caravans from each other on the farm. A manager and worker are defined to be in the same arrival cohort if they have identification numbers within the same ten digit window. A manager and given worker i are defined to be socially tied if they are either of the same nationality, live in the same area, or are in the same arrival cohort. Each statistic is based on those workers that are tied to at least one manager along at least one of the three dimensions. There are 267 such workers when managers are paid fixed wages, and 212 such socially tied workers when managers are paid a performance bonus. Overall there are 7818 worker-field-day observations when managers are paid fixed wages, and 4469 worker-field-day observations when managers are paid a performance bonus. In Table 5b , productivity is measured as the number of kilograms of fruit picked per hour by the worker on the field-day. A worker is defined to be unconnected on the field day if she is not socially connected to any of her managers that field-day. A worker is defined to be connected on the field-day if she is socially connected to at least one of her managers. The standard errors on the differences are estimated from running the corresponding least squares regression, allowing the standard errors to be clustered by worker. Notes: This data, with the exception of the number of times mentioned as a friend by respondents, is obtained from the firm's personnel records. The mean and standard deviation (in parentheses) are reported for the number of times mentioned by a friend by respondents. The days on farm is defined to be the number of days between the day on which the individual arrives at the workplace and their date of departure. Notes: This information is derived from the 2004 survey of workers, in which 289 workers were surveyed. The friendship number reports whether the individual was listed as the first friend, the second friend, and so forth. The table reports for each friendship number, whether that friendship is an old or reciprocal friendship, and for each friendship number and activity type, the percentage of respondents that reported any given frequency of interaction. 
